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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE- 2 D0& CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

ELECTE
&IN IMPLY ReFEr~ TO

NAP EN-N S AUG 6 19800D
D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621 2 9 JUL 12-0

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Youngs Pond Dam in Warren
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Youngs Pond Dam, a high hazard potential structure,
is judged to be in fair overall condition. The spillway is considered

:::.;sly inadequate because a flow equivalent to nine percE-..t .c .
Probable Maximum Flood (PNF) would cause the dam to be overtopped. The
seriously inadequate spillway is assessed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise or corrective
measures are completed. The classification of UNSAFE applied to a dam
because of a seriously inadequate spillway is not meant to indicate the same
degree of emergency as would be associated with an UNSAFE classification
applied for a structural deficiency. It does mean, however, that based on
an initial screening, and preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if a severe storm were to
occur, overtopping and failure of the dam would take place, significantly
increasing the hazard of loss of life downstream from the dam. To ensure
adequacy of the structure, the following actions, as a minimum, are
recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system should be promptly
developed. Also during periods of unusually heavy precipitation, around the
clock surveillance should be provided.



NAPEN-N
Honorable Brendan T. Byrne

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

(1) Investigate the seepage and standing water near the toe of the
dam and design remedial measures, if needed.

(2) Design or specify repairs for the erosion on the upstream and
downstream slopes of the dam.

(3) Design control valves to be installed at the upstream end of the
low-level outlet pipes to replace the existing valves near the downstream
end of the pipes.

(4) Design or specify and inspect the installation of suitable
erosion protection for the emergency spillway channel and the exposed

banking south of the emergency spillway.

(5) Evaluate the erosion resistance of the emergency spillway
channel and design remedial measures, if needed.

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

d. Within thirty days from the date of approval of thic z:-,:
program should be initiated to check the condition of the dam periodicaiLy

3and monitor the seepage near the downstream toe until remedial measures are
effected.

e. The following actions should be completed within six months from the

date of approval of this report:

(1) Cut trees on the embankment.

(2) Now weeds and brush on the embankment.

(3) Clear trees and brush from the end of the emergency spillway
down to the main stream channel.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will

also be sent to Congressman Courter of the Thirteenth District. Under the

provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.
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.' Honorable Brendan T. Byrne

4; Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation of
the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

I Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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YOUNGS POND DAM (1LJ00270)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 6 November 1979 by Anders on-Nichol s and Company,
Inc. under contract to the State of New Jersey. The State, under agreement
with the U.S. Army Engineer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act, Public Law
92-367.

Youngs Pond Damn, a high hazard potential structure, is judged to be in fair
overall condition. The spillway is considered seriously inadequate because
a flow equivalent to nine percent of the Probable Maximum Flood (PMF) would
cause the darn to be overtopped. The seriously inadequate spillway is
assessed as an UNSAFE, non-emergency condition, until more detailed studies
prove otherwise or corrective measures are completed. The classification of
UNSAFE applied to a dam because of a seriously inadequate spillway is not
meant to indicate the same degree of emergency as would be associated with
an UNSAFE classification applied for a structural deficiency. It does mean,
however, that based on an initial screening, and preliminary computations,,
there appears to be a serious deficiency in spillway capacity so that if a
severe storm were to occur, overtopping and failure of the dam would take

plcsignificantly increasing the hazard of loss of life downstream from
the dam. To ensure adequacy of the structure, the following actions, as a
minimum, ~~e recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sonhisticated

t z:~~=th:ds, procedures, and studies within six months from the date
of 'this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system should be promptly

* developed. Also during periods of unusually heavy precipitation, around the
clock surveillance should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

(1) Investigate the seepage and standing water near the toe of the
dam and design remedial measures, if needed.

(2) Design or specify repairs for the erosion on the upstream and
downstream slopes of the dam.

(3) Design control valves to be installed at the upstream end of the
* low-level outlet pipes to replace the existing valves-*near the downstream

end of the pipes.

(4) Design or specify and inspect the installation of suitable
erosion protection for the emergency spillway channel and the exposed

banking south of the emergency spillway.

(5) Evaluate the erosion resistance of the emergency spillway
channel and design remedial measures, if needed.



c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

d. Within thirty days from the date of approval of this report, a
program should be initiated to check the condition of the dam periodically
and monitor the seepage near the downstream toe until remedial measures are
effected.

e. The following actions should be completed within six months from the

date of approval of this report:

(1) Cut trees on the embankment.

(2) Mow weeds and brush on the embankment.

(3) Clear trees and brush from the end of the emergency spillway
down to the main stream channel.

APPROVED:
(_JAMES G. 'T-09

Colonel, Corps of Engineers
District Engineer

DATE: //

A.
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2D & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

IN REPLVNFEE? O

NAPEN-N

19 JUN 1910 K
Honorable Brendan T. Byrne
Governor of New Jersey

Trenton, NJ 08621

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of 4
Non-Federal Dams within the State of New Jersey. Youngs Pond Dam (Federal

I.D. No. NJO0270), a high hazard potential structure has recently been
inspected. The dam is owned by Kenneth W. Young and is located on
Jacksonburg Creek in Jacksonburg.

Using Corps of Engineers screening criteria, it has been determined that the
dam's two spillways are seriously inadequate because a flow equivalent to
seven percent of the Probable Maximum Flood would cause the dam to be
overtopped. The seriously inadequate spillways are assessed as an UNSAFE,
non-emergency condition, until more detailed studies prove otherwise, or

corrective measures are completed. The classification of UNSAFE applied to
a dam because of a seriously inadequate spillway is not meant to indicate
the same degree of emergency as would be associated with an UNSAFE

classification applied for a structural deficiency. It does mean, however,
that based on an initial screening and preliminary computations, there

appears to be a serious deficiency in spillway capacity so that if a severe
storm were to occur, overtopping and failure of the dam could take place,
significantly increasing the hazard potential to loss of life downstream
from the dam. As a result of this UNSAFE determination, it is reco mended

that the dam's owner take the following measures within 30 days of the date

of this letters

a. Engage the services of a qualified professional consultant to more

accurately determine the spillway adequacy by using more detailed and
sophisticated hydrologic and hydraulic analyses, and to recommend any
remedial measures required to prevent overtopping of the dam.

_.-..... J.,,,,.,., ,:. .,j Wi -wi
-



NAPEN-N
Honorable Brendan T. Byrne

b. In the interim, a detailed emergency operation plan and downstream
warning system should be promptly developed. Also, around the clock
surveillance should be provided during periods of unusually heavy

A final report on this Phase I Inspection will be forwarded to you within
two months.

Sincerely,

JAMES G. TON
Colonel, Corps of Engineers
District Engineer

Copies Furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

2
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Youngs Pond Dam
Identification No.: FED ID No. NJ00270
State Located: New Jersey
County: Warren
Stream: Jacksonburg Creek
River Basin: Delaware
Date of Inspection: 6 November 1979

ASSESSMENT OF GENERAL CONDITIONS

Youngs Pond Dam is 8 years old and in fair overall condition. It
is small in size and is classified as high hazard. An area of
seepage and standing water near the toe of the dam was observed.
Erosion areas occur on the upstream and downstream slopes of the dam.
Erosion was further noted on the slopes adjacent to the emergency
spillway. Youngs Pond Dam has two spillways. Together they can
pass less than 8 percent of the PMF which is approximately 16 percent
of the selected half-PM4F test flood, and are seriously inadequate.

It is recommended -t hat the owner retain the -services of a professional
engineer, qualified in the-design and inspection of dams, to accom-
plish the following in the near future: investigate the seepage and
standing water near the toe of the dam and design remedial measures,
if needed; design and specify repairs for erosion on the upstream
and downq1-rep' qln- - " ! design control valves to be installed
at the upstream end of the low-level outlet pipes to replace the
existing valves near the downstream end of the pipes; design and
specify repairs for erosion on the slopes adjacent to the emergency
spillway; evaluate the erosion resistance of the emergency spillway channel
and design remedial measures, if needed; conduct additional hydrologic
and hydraulic analyses of the watershed, reservoir, damn and spillways
to determine the need, type and extent of mitigating measures
required. It is further recommended that starting immediately, the
owner begin a program of checking the condition of the damn on a regular
basis and monitoring the seepage near the downstream toe of the dam.
In addition, in the future the owner should: cut trees on the embank-
ment; mow weeds and brush on the embankment; clear trees and brush
from the end of the emergency spillway down to the main strean channel;
establish a surveillance program for use during and after periods of
heavy rainfall and establish a warning program to follow in case of
emergency conditions. Within one year from the date of approval of
this report, the owner should develop written operating procedures
and a periodic maintenance plan to insure the safety of the dam.

ANDERSON-NICHOLS & COMPANY, INC.

Warren A. Guinan, P.E.
Project Manager
New Jersey No. 16848
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of
a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with
data available to the inspection team. It is important to
note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition
and the downstream damage potential.

t b.,,



PHASE I INSPECTION REPORT
NATIO NAL DALM SAFETY INSPECTION PROGRAM

YOUNGS POND DAM
FED ID NO. NJ00270 - NJ NO. 615

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Youngs Pond Damn was received from the State of
New Jersey, Department of Environmental Protection, Division
of Water Resources by a letter dated 26 October 1979, under
Contract FPM No. 39 dated 28 June 1978. This authority was
given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and U.S. Army En-
gineers District, Philadelphia. The inspection discussed here-
in was performed by Anderson-Nichols & Company, Inc. on
6 November 1979.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to the safety of Youngs Pond Dam and appurtenances based upon
available data and visual inspection and determine any need
for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Youngs Pond Dam
is an 18 foot high, 460 foot long earth embankment dam built in
1972. The downstream face of the dam is earth with 2H1:IV slope.
The principal spillway is a drop spillway and is 50 feet from
the south abutment and 8 feet from the upstream face of the darn..
The emergency spillway is adjacent to the south abutment. The
principal spillway is 62 feet around and is a rectangular free
overflow flat crested drop spillway. Discharge drops over the

* spillway and into an 8 foot wide by 7 foot high by 107 foot
long concrete box culvert which passes under the dam embankmnent.
The emergency spillway is an unpaved excavated channel with a
20 foot bottom width and lH:lV side slopes. The emergency
spillway measures 410 feet from the upstream face of the dam to
where it joins the spillway discharge channel downstream. Two
12-inch diameter cast iron low level outlet pipes pass through
the dam 250 feet from the north abutment. Access to the low
level outlet gate mechanism is through a manhole 60 feet down-
stream of the dam crest at the toe of the dam. Essential
features of the dam are given in Figure 1 and Figure 2 and
shown in the design plans in Appendix 4.



b. Location. The dam is located in Warren County, New Jersey
on Jacksonburg Creek, a tributary to Paulins Kill in Jacksonburg. It
is at north latitude 41001.31 and west longitude 74059.03. A location
map is given in Figure 3.

C. Size Classification. Youngs Pond Dam is classified as being
"small" in size in accordance with criteria given in the Recommended
Guidelines for Safety Inspection of Dams on the basis of storage at
the dam crest of 492 acre feet, which is less than 1000 acre feet, but
more than 50 acre feet, and on a height of 18 feet, which is less than
40 feet.

d. Hazard Classification. Visual inspection of the downstream
area and the breach analysis contained herein show that a breach of
Youngs Pond Dam could cause excessive damage to 3 residences located
downstream of the dam and the potential exists for loss of 10 or more
lives. Accordingly, Youngs Pond Dam is classified as High Hazard.

e. Ownership. The dam is owned by Kenneth W. Young, 18 Young
Avenue, Cedar Grove, New Jersey 07009.

f. Purpose of Dam. Youngs Pond Dam was designed and constructed
and currently is used for recreation and the preservation and propagation
of fish life.

g. Design and Construction History. The dam was designed and
built by Morris Engineers Inc., P.O. Box 289, Ledgewood, New Jersey
07852 in 1972. A set of plans consisting of 10 sheets was recovered
from NJDEP files. Applications and pertinent plan sheets are included
in Appendix 4. The design plans show fill was added to an "existing
grade" indicating a dam was in place at the time of the Morris design
drawings. Additionally on the "Report for Dam Application" dated 29
June 1972 an earthfill dam was indicated as existing. No additional
information relating to the existing dam was revealed either in NJDEP
files or communication with the present dam owner. Applications and
pertinent plan sheets are included in Appendix 4. The plans were
approved by the New Jersey Department of Environmental Protection,
Division of Water Resources, Bureau of Water Control on 30 June 1972.

h. Normal Operational Procedures. The owner of the dam, Mr.
Kenneth W. Young indicated that the low level outlet has been operated
at irregular intervals. No formal written operating procedures were
disclosed.

i. Site Geology. Limited boring data indicated that the dam is
founded on "gray decomposed shale." Information derived from a Geologic
Map of New Jersey (Lewis and Kummel, 1912) indicates that soils with-
in the immediate site area consist of ground moraine overlying bedrock.

The map indicates that the underlying bedrock consists of black slatey
shale with thin interbeds of sandstone, which are Ordovician in age.

2



1.3 Pertinent Data

a. Drainage Area

4.5 square miles

b. Discharge at Damsite (cfs)

Maximum flood at damsite - unknown

Low-level outlet at pool elevation (at spillway crest) - 18

Principal spillway (at top of dam) - 1025

Emergency spillway (at top of dam) - 125

Total spillway capacity (at top of dam) - 1150

c. Elevation (feet above NGVD)

Top of dam - 707.3

Maximum pool - (h PMF) - 710.4

Principal spillway crest (normal pool) - 698.2

Emergency spillway crest - 706.0

Downstream invert low-level outlet - 680.2

Streambed at centerline of dam - 684.2

Maximum tailwater (estimated) - 688.4

d. Reservoir

Length of maximum pool (estimated) - 1800 feet

Length of normal pool - 1100 feet

e. Storage (acre-feet)

Principal spillway crest (normal pool) - 172

Top of dam - 332

Maximum pool ( PMF) - 391

f. Reservoir (acres)

Top of dam - 28

Spillway crest - 14

3



g. Dam

Type - earth embankment with earth facing

Length - 460 feet

Height (structural) - 18 feet

(hydraulic) - 12 feet

Topwidth - 15 feet

Side slopes (upstream) - 3H:lV

(downstream) 2H:lV

Zoning - "compacted fill in 6 inch layers" (from design plans)

Impervious core - no impervious core shown on design plans

Cutoff - no cutoff shown on design plans

Grout curtain - no grout curtain shown on design plans

h. Spillways

Principal spillway

Type - free overflow, flat crested, rectangular, drop
spillway

Length - 62 feet

Crest Elevation - 698.2 NGVD

Gates - none

Emergency spillway

Type - free overflow exposed shale spillway

Length - 20 feet

Crest elevation - 706.0 NGVD

Gates - none

Upstream Channel - Youngs Pond

Downstream Channel - Jacksonburg Creek

i. Regulating Outlets

2 - 12" cast iron low level outlet pipes. Valving
mechanism access is through a manhole 60 feet downstream of the
dam crest.

4



SECTION 2
ENGINEERING DATA

2.1 Design

A copy of the design plans for the spillway, dam and low-level
outlet dated 4 January 1972 was received from NJDEP files.
The design plans consist of ten sheets. The plans show: a
key map; sheet 1: 1"=100' scale contour map of the proposed
lake; sheet 2: detail sheet for the low-level outlet manhole
access; sheet 3: detail sheet for the principal spillway;
sheet 4: detail sheet showing the placement of the reinforcing
steel and concrete for the principal spillway; sheet 4: detail
sheet for the principal spillway; sheet 5: cross sections of
the dam and boring logs; sheet 6: cross sections of the dam and
profiles of the lake bottom; sheet 7, sheet 8 and sheet 9: pro-
files of the lake bottom. These plans were drawn for Mr. Kenneth
W. Young by Morris Engineers Inc. and filed in accordance with
NJDEP regulations concerning stream encroachment. These plans
were approved by the New Jersey Department of Environmental
Protection, Division of Water Resources, Bureau of Water Con-
trol on 30 June 1972.

2.2 Construction

No recorded data concerning the construction of Youngs Pond Dam
was revealed. Communication with Mr. Kenneth W. Young indicates
that the dam was built in 1972. Additional original construction
data was not disclosed.

2.3 Operation

No engineering operational data were found.

2.4 Evaluation

a. Availability. A search of NJDEP files and contact with
the owner of the dam revealed only a limited amount of recorded
information in addition to the design plans.

b. Adequacy. Because of the limited amount of recorded
information available the evaluation was based primarily on
visual observations.

c. Validity. The validity of the information retrieved was
generally substantiated by visual inspection, however several
discrepancies were noted. The dam crest elevation shown on design
drawing 3 is 703.61. The crest elevation measured in the field, and
related to the principal spillway crest elevation shown on the
drawings was 707.3. This indicates that the dam was built 3.7
feet higher than originally designed. Discrepancies found relative
to hydraulic design data are discussed in section 5.1.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Extensive seepage was observed around the
perimeter of a small basin at the downstream toe of the dam
between the discharge end of the low level outlet pipes and
a small weir immediately downstream. Some standing water near
the downstream toe of the dam close to the north abutment
was noted. Numerous erosion channels exist on the upstream
and downstream slopes and on the contact between the upstream
slope and the south abutment. Vehicle tracks and ruts on
the contact between the downstream slope and the north abutment
in the area immediately downstream of the toe of the dam
and on the crest of the dam were also noted. Pine trees
have been planted on the downstream slope at the south end
of the dam between the ungated drop spillway discharge
channel and the emergency spillway. A thick growth of grass,
weeds, and berry bushes on the upstream and downstream slopes
makes it impossible to inspect the slopes adequately.

b. Appurtenant Structures. An emergency spillway has
been excavated in the natural ground of the south abutment.
A bedrock exposure in the bottom of the emergency spillway
at one location was observed. No erosion protection on
the north side of the emergency spillway channel exists where
the end of the embankment section of the dam is exposed.
Additionally, no erosion protection exists on the south
abutment adjacent to the emergency spillway channel.
Fallen trees and erodable soil along the bank may lead to
slope instability. Several logs and some cut brush in the
emergency spillway channel were also noted. Trees are
growing at the downstream end of the excavated emergency
spillway.

C. Reservoir Area. The watershed above the pond is
moderately to steeply sloping and heavily wooded, except
for a zone close to the reservoir where logging operations
were underway at the time of the inspection. Slopes adjacent
to the lake appeared to be stable. No evidence of significant
sedimentation was observed. A settling basin has been built
to collect runoff from the logging area before it discharges
into the pond.

d. Downstream Channel. Some trees overhang the discharge
channel downstream from the low level outlet and one tree
has fallen across the channel.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

According to the owner no formal operating procedures are followed.
Normal operating procedures are described in Section 1.2 h.

4.2 Maintenance of Dam

From the condition of the dam it is apparent that a maintenance
program is followed, though no written procedures exist.

4.3 Maintenance of operating Facilities

According to the owner no formal maintenance procedures for the
low level outlet are followed. The low level outlet is operated
at irregular intervals.

4.4 Warning System

No formal warning system is in effect.

4.5 Evaluation of Operational Adequacy

A regular operational and maintenance program should be established
for Youngs Pond Dam. This program should include measures des-
cribed in Section 7.2 and be implemented as prescribed.

7



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. Original hydrologic data used for the design
of the drop spillway revealed that the drop spillway design is based
on a 50-year discharge frequency developed from the North and
Central New Jersey curves. Approval for the design criteria was
given by the New Jersey Department of Environmental Protection,
Department of Water Resources, Bureau of Water Control on 30
June 1972. The Report on Dam Application obtained from NJDEP files
and included in Appendix 4 shows the design discharge as weir flow
of 1670 cfs under a spillway head of 4.25 feet. A sheet of unknown
origin attached to the application report verifies this weir compu-
tation and also shows an orifice calculation for the outlet conduit
which indicates a discharge of 1100 cfs with 13.94 feet of head on
the spillway conduit. Computations prepared for this inspection
report indicated that the principal spillway discharge capacity will
be controlled by the weir up to a head of 2.6 feet and by the capa-
city of the rectangular discharge conduit at greater heads. This
indicates that under the design head of 4.25 feet the spillway capa-
city is 850 cfs not 1670 cfs or 1100 cfs. The maximum spillway
capacity shown on the Report on Dam Application is 57,000 cfs. No
computational backup is provided, however this figure is clearly in
error. Calculations for this report show a combined principal and
emergency spillway discharge at top of dam of 1150 cfs. The emer-
gency spillway was apparently added after the dam was built.

b. Experience Data. Data recieved through conversation with
Mr. Kenneth W. Young, owner, indicated that since Youngs Pond Dam
was built he has never seen the dam overtopped. No written experi-
ence data were disclosed indicating an overtopping problem in the
past.

c. Overtopping Potential. The hydraulic/hydrologic evaluation
for Youngs Pond Dam is based on a Spillway Design Flood (SDF) equal
to one-half the Probable Maximum Flood ( PMF) in accordance with
the range of test floods given in the evaluation guidelines for
dams classified as high hazard and small in size. The PMF has been
determined by application of the SCS Dimensionless Unit Hydrograph
procedure to a 24 hour probable maximum storm of 25.4 inches.
Hydrologic computations are given in Appendix 3. The routed half
PMF peak discharge for the subject drainage area is 8168 cfs. The
maximum elevation of the dam allows 9.1 feet of depth over the
principal drop spillway and 1.3 feet of depth in the emergency
spillway before embankment overtopping occurs. The low-level
outlet is assumed closed. Under this head the combined spillway

capacity is 1150 cfs which is less than the selected SDF.

8



Flood routing calculations indicate that Youngs Pond Dam will be
overtopped for more than 6 hours to a maximum depth of 3.1 feet
over the damn crest under PMF conditions.

After passing over Youngs Pond Dam, the discharge channel,
Jacksonburg Creek, continues about 1500 feet downstream and under
Mohican Road. Approximately 6400 feet downstream of this road
bridge is a second road crossing. About 3800 feet downstream of
the second road crossing is a third road crossing, Jacksonburg
Road. Three residences line the west side of Jacksonburg Creek
adjacent to the third road crossing. Jacksonburg Creek is a
steeply sloping and deeply channeled stream downstream of Youngs
Pond Dam. These characteristics when combined with the storm that
could cause the dam to overtop, pose the threat of flooding to
the three residences downstream.

The overflow from the damn was routed through four cross sections[
representative of the stream and channel downstream. The water
depth occurring at the third road crossing, Jacksonburg Road,
determines the depth of inundation for the Jacksonburg Road
residences. The analysis determines the depth of flooding
experienced under two conditions of the dam. These conditions
are that the dam is overtopped and does not fail, and that the
dam is overtopped and does fail. Failure is assumed to occur when
overtopping begins. The analysis indicates that under a storm
representing 20 percent of the PMF, which is less than the selected
test flood, overtopping and failure would significantly increase
the hazard to loss of life at the damage area by causing a flood
elevation 4 feet higher than that which would occur without failure
of the dam. This 4 foot increase would increase the inundation at
one house from 2 feet to 6 feet, at another house from 1 foot to
5 feet, and cause the flood wave to reach the first floor sill of
another house which is unaffected by the non-failure discharge.
Because the stream is steep, very high flow velocities would occur.

The dam is classified as high hazard and the hazard to loss of
life is increased by failure of the dam due to overtopping over
that which exists just prior to overtopping failure. Together
the principal and emergency spillways can pass less than 8 percent
of the PMF without causing the dam to overtop and are considered
seriously inadequate.-

e. Drawdown Capability. If the low-level outlet currently
in place -sfully operable, it is estimated that the pond can be
entirely drained in approximately 9.3 days, assuming no significant
inflow. This time period would be considered marginal for draining
the reservoir in an emergency situation. However, the reservoir
can be drawn down to 4 feet deep and 22 acre-feet of storage within
5 days which is considered adequate because this effectively removes
the hazard associated with breaching of the dam.

9



SECTION 6

STRUCTURAL STABILITY

6.1 Visual Inspection. Seepage and standing water at the toe
of the -dam are s-igns of potential stability problems, the magnitude
of which cannot be evaluated on the basis of the visual inspection

alone. Erosion on the upstream slope, the downstream slope and
the contact between the upstream slope and the south abutment, if
not controlled, could cause new seepage problems to develop in the
embankment. A lack of erosion protection lowers the resistance of
the dam in case of overtopping, and could, if given the opportunity
to continue unchecked, result in breaching of the dam. Vehicle
tracks and ruts on the downstream toe area and on the contact
between the downstream slope and the north abutment, lower the
erosion resistance in those areas and may cause new seepage prob-
lems to develop. If the trees that have been planted on the down-
stream slope grow to significant size, they can cause serious
seepage and erosion problems if they blow over and pull out their
roots or if a tree dies or is cut and its roots rot.

6.2 Design and Construction Data. No design or construction data
pertinent to the structural stability of the dam are available.
The design of the dam was approved by the New Jersey Department
of Environmental Protection, Division of Water Resources, Bureau

of Water Control on 30 June 1972.
6.3 Operating Records. No operating records pertinent to the
structural stability of the dam are available.

6.4 Post-Construction Changes. Design plans prepared by Morris
Engineers, Inc. dated 4 January 1972 are available. These plans
indicate that there was an existing dam at the site at that time
and that additional fill was placed on the embankment and downstream
toe area. Borings were taken on the upstream slope of the damn but

there is no information about the character of the central part of
the cross-section. The drawings show a proposed valve near the
downstream end of the low-level outlet pipes. visual inspection
substantiated the information found on the drawing concerning the
valve placement. This type of valve placement does not prevent
reservoir water from entering the pipes should they break or develop
significant leaks within the embankment.

The owner excavated an emergency spillway in the south abutment
after the dam was built. Although there appears to be a bedrock
exposure at one location in the bottom of the spillway, it cannot
be determined on the basis of visual inspection alone whether this
spillway has adequate erosion resistance. No erosion protection has
been placed on the end of the embankment dam which is exposed on the
north side of the spillw.'% channel.
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6.5 Seismic Stability. This dam is in Seismic Zone 1. According
to the Recommended Guidelines, dams located in Seismic Zone 1
"may be assumed to present no hazard from earthquake provided
static stability conditions are satisfactory and conventional

safety margins exist". None of the visual observations made

during the inspection are indicative of unstable slopes. However, I
because of the limited data available concerning the engineering
properties of the embankment and foundation materials for this.1 dam, it is not possible to make an engineering evaluation of the
stability of the slopes or the factor of safety under static
conditions.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment:

a. Condition. Youngs Pond Dam is 8 years old and is in
fair overall condition.

b. Adequacy of Information. The information available is
such that the assessment of this dam must be based primarily on
the results of the visual inspection and inspection of dam applica-
tion information.

C. Urgency. The owner should implement the recommendations
made in 7.2 as prescribed.

d. Necessity for Additional Data/Evaluation. The information
available from the visual inspection is adequate to identify the
potential problems which are listed in 7.2 a. These problems require
the attention of a professional engineer who will have to make
additional engineering studies to design or specify remedial measures.
If left unattended, the problems could lead to instability of the
structure.

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain a professional
engineer qualified in the design and construction of dams to accom-
plish the following in the near future:

(1) Investigate the seepage and standing water near the toe
of the dam and design remedial measures, if needed.

(2) Design or specify repairs for the erosion on the upstream
and downstream slopes of the dam.

(3) Design control valves to be installed at the upstream end
of the low-level outlet pipes to replace the existing
valves near the downstream end of the pipes.

(4) Design or specify and inspect the installation of suitable
erosion protection for the emergency spillway channel and
the exposed banking south of the emergency spillway.

(5) Evaluate the erosion resistance of the emergency spillway
channel and design remedial measures, if needed.

(6) Conduct additional hydrologic and hydraulic analyses of
the watershed, reservoir, dam, and spillways to determine
the need, type, and extent of mitigating measures required.

12



b. Operating and Maintenance Procedures. The owner should
do the following immediately:

(1) Start a program of checking the condition of the dam
on a regular basis and monitoring the seepage near
the downstream toe of the dam.

The owner should do the following in the near future:

(1) Cut trees on the embankment.

(2) Mow weeds and brush on the embankment.

(3) Clear trees and brush from the end of the emergency
spillway down to the main stream channel.

(4) Establish a surveillance program for use during and
after periods of heavy rainfall and also a warning
program to follow in case of emergency conditions.

Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic mainte-
nance plan to insure the safety of the dam.

13
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CHEK LT.S
~HYDRaLfOGIC AND HYDRAULIC DATA

ENGINEERING DATA

4.5 square miles moderately to steeply sloping

DRAINAGE AREA CHARACTERISTICS: and heavily wooded

ELEVATICN "LOP NORMAL POOL (STORAGE CAPACITY): 698.2 (NGVD) 172 acre-feet

ELEVAITION OP FOOD CONTROL POOL (STORAGE CAPACITY): 707.3 (NGVD) 490 acre-feet

ELEVATICN MAXMM DESIGN POOL: 710.4 (NGVD) ( PW)

ELEVATIN TOP DAM: 707.3 (NGVD)

PRINCIPAL DROP SPILIflAY CREST. Rectangular free overflow flat crested concrete drop

a. Elevaticin 698.2

b. Type drop

c. Circumference 62 feet

d. Locaticn Spillover 50 feet fran south abutment, 8 feet into pond

e. Number and Type of Gates ncne

EMERGEWY SPILWAY CREST: Free overflow e)cavated channel

a. Elevatin 706.0

b. Type free overflow

c. Width 20 feet

d. Length 410 feet

e. Locatian adjacent to south abutment

f. Number and Type of Gates nne

OUTLET WORKS: Low-level outlet

a. Type 2-12" cast iron pipes

b. Locatin 250 feet from north abutrent

c. Entrance Inverts unknown

d. Exit Inverts 680.2

e. Emergency Draindown Facilities described above

HYDRR TE'RLOGICAL GAGES: none disclosed

a. Type

b. Location

c. Records__

H%XIIU NON-MIAGING DISCHARGE: 1150 cfs
1-14



APPENDIX 2

PHOTOGRAPHS

YOUNGS POND DAM
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6 NOVEMBER 1979
VIEW FROM NORTH ABUTMENT LOOKING ALONG DAM CREST TO SOUTH
ABUTMENT. NOTE FALLEN TREES IN RECENTLY EXCAVATED EMERGENCY
SPILLWAY.

6 NOVEMBER 1979
VIEW FROM SOUTH EDGE OF RESERVOIR LOOKING AT PRINCIPAL
DROP SPILLWAY.

YOUNGS POND DAN 2-1



6 NOVEMBER 1979
VIEW FROM SOUTH EDGE OF RESERVOIR LOOKING AT EMERGENCY
SPILLWAY CHANNEL. NOTE ERODABLE BANK AND FALLEN TREES.

6 NOVEMBER 1979
FROM THE SOUTH EDGE OF RESERVOIR LOOKING AT THE UPSTREAM
FACE OF DAM.

YOUNGS POND DAM 2-2
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411

6 NOVEMBER 1979
VIEW SHOWING THE OUTLET AND STEPPED DISCHARGE CHANNEL
FROM THE PRINCIPAL DROP SPILLWAY. NOTE BRUSH AND GRASS
ON DOWNSTREAM FACE OF DAM.

6 NOVEMBER 1979

LOW-LEVEL OUTLET PIPES

YOUNGS POND DAM
2-3



6 NOVEMBER 1979

VIEW FROM SOUTH ABUTMENT SHOWING UPSTREAM FACE OF DAM.

6 NOVEmBER 1979
VIEW FROM SOUTH SIDE AND DOWNSTREAM OF DAM SHOWING DOWNSTREAM
FACE OF DAM, SPILLWAY DISCHARGE CHANNEL AND PLANTED PINE TREES
IN FOREGROUND.

YOUNGS POND DAM• 2-4



6 NOVEMBER 1979VIEW FROM DAM CREST LOOKING DOWNSTREAM AT STEPPED SPILLWAY
DISCHARGE CHANNEL AND LOW-LEVEL OUTLET CHANNEL.

6 NOVEMBER 1979
VIEW FROM DAM CREST LOOKING UPSTREAM AT YOUNGS POND.

YOUNGS POND DAM
2-5
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APPENDIX 4

ENGINEERING DATA

YOUNGS POND DAM



Da Aplcuthn No. 615
Map No. _21.63

Sftte of New Joesoy

Dfivisl. of W~e Pelicy end "1 pI7

REPORT ON DAM APPLICATI

Applicetion of Kenneth W. Young

file February 24. 1972 or appfoval of plans and jw a permit o construct

a dam or ohe impoundwAt of Young' s Pond acrss Jacksonburg Creek

ribuary to Paulins Creek in the Township of Blairstown

County, New Jersey, has been eoamned by S.A. Aziz

PRICIPAL FEATURES

Puoseof dam Preservation and promotion of Typeofdom earthfll - existing
fish life

Sitinspected - Foundation moteriol sandy, clayey silt

Location: 21-33-7-5-3 Maximum hight 25.57 hot

Drainage area 4.5 sq. mi. Length of dam 425 1e,

Elevohaon of flow line $98.1s Top width of dam 15 feet

Ar of lake 12 acres Downstream slope 2:1

Capacity of lake --- million gallons Upstream slop- 3:1

Typeof spillwo" drop inlet

Lengr of spillway 62 feet C - 3.1

Design feod flew 1670 cubic feet per second = 372 sec. ft. per sq. mi.

Heed on spill"o for design flood flow 4.25 feet

Freebo rd 1.21 feet

Meuimm spillway copocity (de &wash) : 57,W0 cubic feet pe second

= 12.650 sec. ft. pee sq. ,,i.

Outlet.o0o Own spillway 12 inch C.I.P.

Dyewings filed by Ilmr Aasma. P.E.

Ledgeood. Consulting Engineers, N.J.

-



Hydrology:

Q 50 Mean of N and CJ curves =1670 cfs.

Hydraulic:

Weir flow L = 62'
C = 3.1 -
H = 4.26

Q = 3.1 x 62 x 4.25 3/2
= 192 x 8.7
= 1670.0 cfs

Culvert flow
Area 8' x 7' 56 ft 2

H
p =13.94 feet

Length =63 feet

Q = 1100 cfs.

Embankmient:
Slopes of the existing dam have been modified to increase
stability factor.



OM APPUICATION 40. 615

The dravings prepared by Mr. Ilmer Assma of o'lrris
Engineers. Inc. are hereby approved.

Sheet No. Date

1 Augt z, 1971, march 20. 1972,
Aprl 29. 1972 and May 20, 1972.

2 Apr11 25. 1972 and Mly 20. 1972.

3 April 20. 1972, revised May 4. 1972,
May 20, 1972 and May 31, 1972.

4 AprI 2S. 1972 and Kay 20. 1972.

5 January 4, 1972. March 20. 1972
and Apr11 26, 1972.

6 Apr11 25. 1972, larch 20, 1972
and May 31, 1972

..... ... . . . . .... . .



It has been found that the site for the dam is suitable and the plans adequmte to inswe the
constluclion of a structure which will not be a moeace so life or prp"y under i flo od
condition,. It is theriore recommended that Ih plans be opperoed and 1hat a pemit be issud
Sublect to Standard conditions and to the following special conditions:

The following drawings preparedby 11mar Aasmaa of Morris Engineers, Inc.,
are hereby approved.

Sheet No. Dated

1 August 21. 1971, March 20, 1972.
April 29, 1972 and May 20, 1972.

2 April 25, 1972 and May 20. 1972.

3 April 20, 1972, revised May 4, 1972,
May 20, 1972 and May 31, 1972.

4 April 25, 1972 and May 20, 1972.

5 January 4, 1972, March 20, 1972,
and April 26, 1972.

6 Apr1l 25, 1972, March 20, 1972
and May 31, 1972

Chief, Owte of Iows Ca"m

Trsnamn, New Jersey

June 29 . 72.. ... ..



MORRIS ENYGINEERS IN.
%, ~aWrt S % fCV%Z:AL :!. SC.ASU C 5FZSA. * ~ j 1A %rC'Pjj00fr - PLA%##IG

LP.C. Sax Ban
NEW JERISEY 078U53 mulLe. "IF1

Sa~tw-~her ie, 1972

Lr. Syed lz:--
) e a rn-rt of zivir'cn- *nta2. ihct -ctlcn
4.ata ef Now ZCracy

.. . Box .- 1390
Tr nton, :;ow Jersey, 086:

R2.: Jac::sce.-,g r, ek Jtut, A '2.ication Noc. 6159
3ra1!r4- TZuL-ber Cnc- o1' t~hc pro.-ct.

Cn 70Ioin'o:~ '.'c- >ve cc --u -.A -reas ixn'er water at

th onr' -0-~d du'±nf- fo-- diffennt flood 1t'vels and came

up with thie follmin:

1, Cporatnr level at ".lovticn E98.19 -

ap. rozinatc-i: 622,709 sq. ft. cr 14.30 Acres.

2. 71ool line at -1er. 700,15 -

approxinute area 711,797 Sq. ft.o cr 16.34 AC:'o

3. Flecd line at 21ev. 702.15 -

w;prmir-ato area 778,tW6 sq. 4-1t. or 17.E7 Acr,;s.

4i. .'lcod !In at crist o: dan =1:V, 703.61 -

aznroxlmafte trea 076,732 sqoft. or 20.13 Acrts.

At th..s tl&-e t*e- comstruct.cn --f ccnc:z'e xp!.lwe.7 is wel

( w~~uner way an,' a -oo! 3rc-r-ss can b* Vz~c'~s/rt1y*

yer, trul7 yours,.



I

fAE /2;1/72

TO: Robert. L. Rardan, Assstani" . .r4e:-or
Division of W3ter Rerx'-zes

FROM: PAssell A. Cooil~nrhw, Director
Division of Fish, Ga.-,3 and S~elelisheries

SUBJMT: ?POSED DAM CCXS7t"UlIOM
Application No. 615
Receipt is acknowledged of notice ft1nished February 29# 1972

of the application filed on February 2h, 1972 by

Kenneth W. Young
18 Young Avenue
Cedar Grove, N.J.

for permit to construct a dam across Jacksoubarg Creek

in the Township of Blairstmm, Warren County.

Pertinent features of the proposed dam:

State Atlas Sheet Location: 21.33.7.5.3
Drainage Area: 1,.L square miles
Normal Water Surface Area: 12 acres
Morn-al Volume of I.mpounc'ent: --- millen gallons
Type of Dam: EarthfMl - setIag Dan
Maxi*T. Height: 19 feet
Length: h25 feet
Top Widtht 18 feet

With respect to the necessity for incorporation ef
a fish Iaddar in th.*%"e-t Pt'-..d 4*-n, please be advised
that no fish ladder is required at this site.

However, a cold water release structure is
reconended for t. da..

M~rector

!V



0 _9

p 701 CO)

072

"Sry8. 7 4 7 J6)~C

=ALE 100



OV

ak I
OFfor

/ ATote



LV

aIu



*-r

'7 ~ ~ ~ k kRA fA~f~~

La



11 774

ACSA

.4. AMU 913Q

CaY .911 WP. a

* A-~ *-ft. FAvirmst~ir

Div. later lPssoqarc
our. laterg omtze

* ORtAWN

4i J6.t lb. -



~O MEWImp,

OWL

a e - $wL W W

IJWb4 7 - - - - -

DRAN dBv"



I

'All.



PLAW-

Wann

'ICE

% I *



. W L
i._l

SFILE

AA All-

4 A K~ A6 Qr 
FIL E 

" '



A8

269.7S THNuVIICATErm VCI~bT. wZAC

7Obod4~ ~E..~ith~P~.A&



Irp.

TO TI 4

\l IWI



-- o F- &I--

FILE

ws - r-MC

------1--L-bj ~a w e~r

P ~ ~ ~ ~ ~ ~ "&u Amy$.Oi~ . ~ A~~~Aa
MOR~fI.C.



-. z 2

oeo

P, '

mOf

IL-

a oi



.... 
-05.

% 

.

.T P I, 9 . .. . .-r- _ --r- - -,

r" - - - - " - - - - ' - - ' " -:- :

S a .. " '- '__

- Vit --

" " iil " - 1: -
----.---- i -- 4. •'- __



Sto

.543 .All

* *i,>:Nor



-. 77

/ JO.

/l

~~Ad

4: DEA



IMUT ft&m&-Wq!a.,

* is,

-taxgear

do



( f-f vqTic

4' TtF

4-+rm A~Str .L

44 -I 4-cRiID

5 E C T. 2 . -

~ k9UOt.A"

46A



tlQTI

'0 £ At5T-At-'

S ECT.4-4 6

it..

- -cot- ge~o

-LCAU VUS - -

KMILONUL An -L&

AMP. NOLk COWLLR"

-~~& "bib- Il-al



10

SECT.1-

_Arr co

~ECT. 8-85

& dM TYAC-TOP. GALt PUR~jb4 GOCo Et&-6 VWu4ieCi $NAIL DLPvEIo#
CMhWga.4,IaI4 STIGSIM Of SUCI16s.YU Oft.. "q"u CS VA4&.
4AiLCZEMEUT &PALL St PoWTLAI3P AbW 514ALIL aUToWN -'TV A5,-5

&aU 5 Ctv&iZ MM IMS, ACWS RALT* &aeJ'

T fit Int 6C~ L7% pe rim PO37

KFC3JOI4 " W .. SMALL bt- Ml OtuJtT 6--oi 4F I VfW.M!VATL-SrA
AWMIL- A C014FOM 'TO AULT.M. A-US_. BXWS t;I Me vsro.eD I*
AWA.&'W. A3DW5.a.pM.W ,.L swIL u- rawme-, oA%.-; OII.AIP VUlCLME
-WA*& WW..6" 0 Q. OI Mts-j

L Nestk SaMAL IND WeI- Oil ACWtALAI-HI H" OUlttt? bU'I7%dd Coro-



5 ECT. 1-1

5 ECT. 27-2

o4 
-

2 LS.



.1T 0- - 9

-- Mill

- -- - - - - - - - -

7 1 .

- -I I ~- - --
-~~L 0r1- E 0

S A W-cR a

- 7 - -UI -Q'L C06

-~~ -

_ _ _ _ 
AM JIIO

ALLC SAf CO
ALL NOtk £hAAM.

Dpt 9toft

Cg~



* c-DTRACTOR. GUAIt mUU~t.Oem~f #141MALL DEtoP

CEEUT ZPALL Z251 r4WA *RAM 5 _AU. TOVM --T A.5 &T 9illsa
SNIUL 99 CiLil F301 DlL& 1 ACWA S ALJb "~ V)4E& 1 'J.S

2 U iAl B "ME- CV PCFM FiWazE4 LUPS OF. aiQow.
<1 -7% Pertm I

71EM r*LJlMU~o NOe APIXCT1110r aK5 %IT rREEZZue M_
QP0Pc.144. b~e! SMALL &E- MeV4 OLLET C-7&Ck. Of IUTWEV~IxrSA'T"s~

S6lhL. CO'JFOR1 'To A2%T.M. A-US, BS _5AV Me lDmfc'ft4LLP *~ Cull
A-ILA-Z420
"Foxalam &TccL - rta moi. " At-- OIL AglP aTUUCTUM VZrpwrZ

A1A%.I lr Soo 0h NJ - l!- co &
CO4S~JCTObJ oI'1S041%i.. bt- kl'ff-P AQJV VONP4E1LIP.

NOmk SI&t. W* 000tl- I&I AC.C.OPAIJC6- Hip. CuZC!'JT DUIL7"IQ.o Cor&-

ILEt W J OW4 l ,A C FF &s

N u 40wR~ I E IW E cw. U C

.AI&bjun C5 pq tLAR5'

S4 I~

stv.l-f- posir-



5 .

qf P

TA +.



5-4 cELB ts C.rbiY

Ara djow* C LAY, ~-

5TA.a sea +& -5,0

aap

6&"£tta SO. CJ.AWK,

11 1+0.

~y

-- 2..--

C.1 lkywy Ga-

S-b. &WAY *RA

2 00



SMPiE WL r-ASIVICAOU P WASU*

StYEL-902. CLY, Tit& PWLL oAip.Tgac FUR? GPR.ILj
%2 I L. -dalk. CN& - PIK: SAbMP, ~L M~-' LR,T

6-4 q~-my.M~glt25sw 1RAFW6U? RA l T w1 a m

3 4 YUL-C-Ay- CM- FUJI 5UMPTRACt-PM Fu6sApILThEC
146"3f. CL&Y, GOE ME fU4-VwEeGAAV..TERI 1

L PUuI- &OIL.au~c~ '*-5AAMPLTA~fkA asp
- j4LJL~b1& 40 soln Cn

OV- OOCVWF SU.W~- mC

R~.CS.-riA-Brs

~~~t~a WC15S~3A~b. 'EPLa-4-b I.

&3~ ~~4 IUcbM -* SAMPAY. ~ C.1tIAD1% E

- £LAVI.V M906-V5~ IME. dRA4*L cpu

yrjr

L-A,

4 ft5~~ APdK



- 5TA 1+&C;

IT

Co P LU" AD "I

At * rm FPM-&

Wei

77



-3 VJ- C - M&-) tiLqpYu

-RP?-f& CM%.TUt- Stt,)a

Cd 4l

- L.



.. -d mi ... T p

V4IULW Mal=

a RUM u a otTh WA fI'

I MuR?fh1-.tu%7M ORW.

bur 3.te -ot

imm 43113.V VJUE. OPVI %,Ajlu) ~



Ilk

ItI 
,



_70AAJP1

- - - AwU bhULCLA~bJF!.ATI
LAW.

0  ~ - - - - - IWALYZEU MY :Ea

II~~v at =i ~L.A-r

AL L~%v - Or
- colIum - F fia-

Z- 4IAYD!Gaxt rP
1 111 " l

£s l lllj~l~jl i I~f l.A & I
RACIJ 70 ,W 1CAW,~P 1 2 ra

.7.

Z 'A.3 O

WM P ILB TWRLU SPiLLWAY

&OALaS $a StI



-%W4&* 6ML CLA55BFPATION - 5APLES AKE
£A1ALYzap &Y zwabay aR1itmao 4 IOWRi* Co

MUD IfIUMLA-r *a. So AL
Si- S.Wy MU. ~ DL'TTL& CLATISIJ

T1ELCOW- dLVA'( C L kfISM 611T7,60MU
MUDr LITI-pt'4I-Fil C &ysSU

CAAL C&U0 *m1.a



',

mm I 

j .|

I , -
Li - ___

I

I - -

I - - - -- - .~ -- - - --



ILLLWAV

~I IA

ALAIL



.ILE

V,%,



I JATUPLAL

.40

kW.



.1

-r-I

Gc.dIL-AuO

papa £ A OJUk H
pO U~Ct. ~ 4sbHa3

J~ 5 4..N t1OJAwA~



rILE



-4am. -

- r- op

IN



pa D -M // - C-. k~-r-(

*H I.. 0



tA~F~~A~$ EI.JGjIJE!R.~

~Jgq~~

9..



APPENDIX 5

REFERENCES

YOUNGS POND DAM
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